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pedal is illustrated in Fig. 170. The "free wheel" ratcliet is shown in Fig. 171. The "pawls" a, b, enable the pedals and chain wheel W to stop while the rear axle continues to revolve.
201. Fluid friction.   When a solid moves through a fluid, as when a bullet moves through the air or a ship through the water, the resistance encountered is not at all independent of velocity, as in the case of solid friction, but increases
FIG. 170.  The bicycle pedal
FIG. 171. Free wheel ratchet
Jor slow speeds nearly as the square of the velocity, and for high speeds at a rate considerably greater. This explains why it is so expensive to run a fast train; for the resistance of the air, which is a small part of the total resistance so long as the train is moving slowly, becomes the predominant factor at high speeds. The resistance offered to steamboats running at high speeds is usually considered to increase as the cube of the velocity. Thus the Cedric, of the White Star Line, having a speed of 17 knots, has a horse power of 14,000, and a total weight when loaded of about 38,000 tons, while the Kaiser Wilhelm II, of the North German Lloyd Line, having a speed of 24 knots, has engines of 40,000 horse power, although the total weight when loaded is only 26,000 tons.
QUESTIONS AND PROBLEMS
1. In what respects is friction an advantage, and in what a disadvantage, in everyday life? Could we get along without it? . 2. Why is a stream swifter at the center than at the banks?
3.  A smooth block is 10 x 8 x 3 in. Compare the distances which it will slide when given a certain initial velocity on smooth ice, if resting first on a 10 x 8 face; second, on a 10 x 3 face; and third, on an 8 x 3 face.
4.  Why is sand often placed on a track in starting a heavy train?
5.  What is the coefficient of friction of brass on brass if a force of 25 Ib. is required to maintain uniform, motion in-a brass block weighing 200 Ib., when it slides horizontally on a brass bed ?
6.  Why does a team have to keep pulling after a load is started ?ht ntrikes the pile, instead of the. height from whic.h it, has fallen, we have only to wibstituto for h its value in terms of // and    HUT A" repre.Ment.iii};' in this eimr (.he
